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© Apparatus for controlling image display. 
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© An input-output integrated type electronic ap- 
paratus is arranged to enable the orientation of a 
displayed picture to be changed according to the 
orientation of the apparatus in a used state, whereby 
the facility with which the apparatus is used is im- 
proved. To change the display orientation, the con- 
tent of a displayed picture is changed on the basis 
of a detected orientation of the apparatus. 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to an input-output in- 
tegrated type information processor capable of 
controlling the orientation in which a picture is 
displayed on a display screen. 

Description of the Related Art 

Fig. 18 is a block diagram of the hardware 
construction of a conventional input-output inte- 
grated type information processor. Data is input 
through an input section 101 by a special pen 

101 a. A picture is displayed on an output section 

102 in accordance with the content of a display 
random access memory (RAM) 105 by a display 
controller 104. 

A central processing unit (CPU) 106 controls 
the overall operation of the processor. A RAM 107 
and a ROM 108 are connected to the CPU 106. 
The orientation in which a picture is displayed on 
the display screen is fixed. This processor is not 
designed to have means for changing the picture 
display orientation. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
an electronic apparatus capable of changing the 
orientation of a displayed picture according to the 
orientation of the apparatus in a used state. 

To achieve this object, according to one aspect 
of the invention, there is provided an electronic 
apparatus comprising input means for inputting in- 
formation, display means including a display 
screen for displaying information, a casing for ac- 
commodating the input means and the display 
means, detection means for detecting orientation of 
the casing when the apparatus is used, and control 
means for changing the orientation of a picture 
displayed on the display screen on the basis of the 
detection made by the detection means. 

According to another aspect of the invention, 
there is provided an electronic apparatus compris- 
ing input means for inputting information, display 
means including a display screen for displaying 
information, a casing for accommodating the input 
means and the display means, a base for receiving 
the casing, detection means for detecting the ori- 
entation of the casing relative to the base, and 
control means for changing the orientation of a 
picture displayed on the display screen on the 
basis of the detection made by the detection 
means. 

According to still another aspect of the inven- 
tion, there is provided an electronic apparatus com- 



prising input means for inputting information, dis- 
play means for displaying information, a casing for 
accommodating the input means and the display 
means, detection means for detecting the orienta- 
5 tion of the casing when the apparatus is used, and 
control means for changing the orientation of a 
display content of the display means on the basis 
of the detection made by the detection means. 

In accordance with another aspect of the 
10 present invention, an input-output type information 
processor includes input means for inputting in- 
formation, display means including a display 
screen for displaying information, detection means 
for detecting the orientation of the apparatus in a 
75 used state and a control means for controlling the 
orientation in which a picture is displayed on the 
display screen of the apparatus are provided to 
enable the apparatus orientation in a used state to 
control the display orientation on the display 
20 screen without requiring a special operation by the 
user. 

These and other objects, aspects, features and 
advantages of the present invention will become 
apparent from the following detailed description of 
25 the preferred embodiments taken in conjunction 
with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 Fig. 1 is a block diagram of the hardware con- 

struction of a first embodiment of the present 
invention; 

Fig. 2 is a circuit diagram of a detection section 
103; 

35 Fig. 3 is a diagram of an external appearance of 
a processor in accordance with the first embodi- 
ment; 

Figs. 4(a) to 4(h) are diagrams of the relation- 
ship between the DC plug insertion direction 
40 and the display orientation; 

Fig. 5 is a block diagram of the hardware con- 
struction of a second embodiment of the present 
invention; 

Fig. 6 is a diagram of an external appearance of 
45 a processor in accordance with the second em- 

bodiment; 

Fig. 7 is a circuit diagram of a detection section 
501; 

Fig. 8 is a diagram of an external appearance of 
so a main unit of a processor in accordance with a 

third embodiment; 

Fig. 9 is a schematic cross-sectional view of the 
main unit; 

Fig. 10 is a bottom view of the main unit; 
55 Fig. 11 is a first schematic cross-sectional view 

of a recess 1001 of the main unit; 
Fig. 12 is a second schematic cross-sectional 
view of the recess 1001 of the main unit; 
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Fig. 13 is a diagram of an external appearance 
of a sub unit; 

Fig. 14 is a schematic cross-sectional view of a 
hook portion 1 303 of the sub unit; 
Figs. 15(a) to 15(d) are diagrams of an example 
of an operation of combining/separating the 
main and sub units; 

Fig. 16 is an external appearance view of an- 
other example of the operation of combin- 
ing/separating the main and sub units; 
Fig. 17 is a circuit diagram of a detection sec- 
tion in accordance with the third embodiment; 
Fig. 18 is a block diagram of the hardware 
construction of a conventional input-output in- 
tegrated type information processor; 
Fig. 19 is a flowchart of a control process; 
Fig. 20 is a diagram of a display screen; 
Figs. 21(a) to 21(d) are diagrams of picture 
rotation; 

Fig. 22 is a flowchart of a control process; 

Fig. 23 is a diagram of an external appearance 

of a sub unit; 

Fig. 24 is a diagram of a control process; 
Fig. 25 is a diagram of a control process; 
Fig. 26 is a block diagram of a main unit; 
Fig. 27(a) is a cross-sectional view of a com- 
bined state of main and sub units; 
Fig. 27(b) is a diagram of a switch of the main 
unit; 

Fig. 28 is a block diagram of the sub unit; and 
Fig. 29 is a flowchart of operating an optical 
communication plane. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Embodiments of the present invention will be 
described below with reference to the accompany- 
ing drawings. 

Fig. 1 shows blocks of the hardware construc- 
tion of an embodiment of the present invention. 
Each of elements shown in block outline in Fig. 1 
as well as in Figs. 2, 5, 17, 18, 26 and 28, is well 
known per se. and a specific type of construction is 
not critical to carrying out the invention or to a 
disclosure of the best mode for carrying out the 
invention. An input section 101 is, for example, a 
pressure sensitive type tablet. Data is input by 
writing on the tablet with a special pen 101 a. 

An output section 102 is a display device, e.g., 
a liquid crystal display. The input section 101 and 
the output section 102 form an input-output in- 
tegrated unit. 

A detection section 103 detects the orientation 
of the information processor in a used state and 
sends a result of the detection to a CPU 106. An 
AC adaptor 103a extends from the detection sec- 
tion 103. 



A display controller 104 displays information or 
images on the output section 102 in accordance 
with the content of a display RAM 105. The display 
controller 104 rewrites the display RAM 105 by a 
5 command from the CPU 106. 

The display RAM 105 stores data for display- 
ing through the output section 102. 

The CPU 106 controls the overall operation of 
the information processor in accordance with con- 
70 trol procedures stored in the memories 107 and 
108. 

The memory 107 is a RAM for storing display 
data and a control procedure, and the memory 108 
is a control memory ROM in which a control proce- 
ss dure shown in Fig. 19 or 22, for example, is stored. 

Fig. 2 is a detailed circuit diagram of the detec- 
tion section 103. As shown in Fig. 2, there are four 
power supply channels having DC jacks 201 to 
204, and a DC plug 206 is inserted into one of the 
20 DC jacks 201 to 204 to supply power. From each 
DC jack, a power supply line extends and a ground 
line and a picture orientation control signal line also 
extend. 

An AC adaptor 205 is used to supply power 

25 from a home AC outlet and to convert AC power 
into DC power. DC power is supplied through the 
power supply line, the ground line and each picture 
orientation control signal line. A line 207 in Fig. 2 
indicates a main body of the information processor. 

30 Fig. 3 shows the outward appearance of the 

processor. The input pen 1 01 a extends from a 
frame 301. The DC jacks 201 to 204 are provided 
in four side surfaces of the frame. (DC jacks 203 
and 204 are not seen in Fig. 3.) 

35 The operation of controlling the orientation in 

which a picture is displayed in accordance with this 
embodiment will be described below. Display con- 
tents displayed in a displayed picture are stored as 
bit map data in the display RAM 105. Fig. 4(a) 

40 shows an example of a display, and Fig. 4(b) 
shows the content of the display RAM 105 cor- 
responding to this display example. 

When the DC plug 206 is inserted into one of 
the DC jacks 201 to 204, electric power is supplied 

45 to the processor and one of picture orientation 
control signals a to d is sent to the CPU 106. The 
CPU 106 rewrites data in the display RAM 105 in 
accordance with a high level signal in picture ori- 
entation control signals a to d by a conversion 

so formula shown below. However, CPU 106 does not 
convert data if the picture orientation control signal 
a is high. 

(1) If the picture orientation control signal b is 
high, 

55 

bit (x, y) = old bit (int{§ y}, int{° (a - x)» (a) 
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(2) If the picture orientation control signal c is 
high, 

bit (x, y) = old bit (int{a - x}, int{£ (b - 7)}) 
® 

(3) If the picture orientation control signal d is 
high, 

bit (x, y) = old bit (int{| (b - y)}, int{§ x» © 

In these equations, a and b represent picture sizes, 
bit (x, y) represents data of (x - int{| x 8) at 
address (| y + int{| }) in the display RAM 105. 
Also, int{g y} represents an integer part of the 
value of % y. 

Fig. 4(c) shows the state of the display RAM 
105 after rewriting of the content thereof shown in 
Fig. 4(b). 

The display controller 104 displays converted 
data in the display RAM 105 through the output 
section 102 to change the orientation in which a 
picture is displayed. Fig. 4(d) shows a picture dis- 
played in accordance with the content of the dis- 
play RAM 105 shown in Fig. 4(c) . Figs. 4(g) and g- 
(h) schematically show pictures in a case where 
the orientation in which the picture is displayed as 
shown in Fig. 4(a) is converted. Figs. 4(e) and 4(e 
and 4(f) are schematic diagrams corresponding to 
Figs. 4(a) and 4(c). As is apparent from Figs. 4(e) 
to 4(h), an operator using the processor can select 
an optimal picture display orientation in any situ- 
ation by inserting the DC plug 206 into the DC jack 
at a position such that the AC adaptor 205 does not 
interfere with an input operation, i.e., the DC jack at 
the top of the processor as viewed by the operator. 

Fig. 17 shows an example of a detection circuit 
of a third embodiment for detecting the orientation 
in which the processor is used. The circuit has pull- 
down resistors 1701 and 1702. 

If the main unit is combined with a sub unit in a 
position such that a longitudinal axis of the main 
unit extends perpendicularly to a direction in which 
the operator faces the main unit (hereinafter re- 
ferred to as "widthwise position") or in another 
position such that the longitudinal axis extends 
parallel to this direction (hereinafter referred to as 
"longitudinal position"), one of two electrodes 
1201a and 1201b is electrically connected. The 
operation of controlling the orientation in which a 
picture' is displayed by using picture orientation 
control signals is performed in the same manner as 
in the first and second embodiments. 

The main unit and the sub unit are separately 
formed in accordance with the third embodiment. 
In such a case, when the main unit is used by 
being combined with the sub unit, a user can 



select the picture display orientation without being 
conscious of the selection. 

Needless to say, the same effect can also be 
attained in a case where the user uses the main 
5 unit while the main unit is separated from the sub 
unit, if the first or second embodiment is practiced 
by being combined with the third embodiment. 

Fig. 19 shows a flowchart of a picture display 
orientation changing process executed by the CPU 
70 as described above. In step 1901, the orientation of 
the processor in a used state is detected according 
to one of picture orientation control signals a to d 
set to high level. In step 1902, data in the display 
RAM 105 is transferred to the CPU 106. In step 
75 1903, the data conversion method corresponding to 
the orientation of the processor in use detected in 
step 1901 is selected. If signal b is high, the data is 
converted in accordance with the equation (a) in 
step 1904. If signal c is high, the data is converted 
20 in accordance with the equation © in step 1905. If 
signal d is high, the data is converted in accor- 
dance with the equation © in step 1906. If signal a 
is high, the data is not converted. Next, in step 
1907, the converted data is transferred to the dis- 
25 play RAM 105 and, in step 1908, the display con- 
troller 104 outputs the data in the display RAM 
105, thereby changing the orientation in which the 
picture is displayed. 

In the above-described embodiment, a signal 
30 indicating the state of connection between a plural- 
ity of DC jacks and a plurality of DC plugs is used 
as means for detecting the orientation of the pro- 
cessor in a used state. 

Alternatively, an orientation detection means using 
35 an input pen may be formed. 

Fig. 5 shows blocks of the hardware construc- 
tion of an embodiment of the present invention. A 
block 501 represents a detection section for detect- 
ing the orientation of a processor in a used state. 
40 Fig. 6 shows the outward appearance of the 

processor in accordance with this embodiment. 
The processor has a frame 601 having four side 
surfaces. Connectors 602 to 605 in which a cord of 
an input pen 101a is inserted are respectively 
45 mounted in the side surfaces of the frame 601. 
(Connectors 604 and 605 are not illustrated in Fig. 
6.) Each of the connectors 602 to 605 forms a 
depressed type switch which is depressed when 
the cord of the pen 101 a is inserted. 
50 Fig. 7 is a circuit diagram of an example of the 

detection section 501. Depressed switches 701 to 

704 are arranged in correspondence with the con- 
nectors 602 to 605 along with pull-down resistors 

705 to 708. 

55 If the pen 101a is inserted into one of the 

connectors 602 to 605, the corresponding one of 
the depressed switches 701 to 704 is depressed 
and the corresponding one of picture orientation 
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controls signals a to d is sent to the CPU 106. The 
CPU 106 determines the display orientation from 
the received picture orientation control signal and 
converts data in the display RAM 105. In the 
above-described embodiment, data conversion is 
effected by changing the ratio of the longitudinal 
and widthwise sizes. In this embodiment, however, 
data conversion may be effected by changing dis- 
play areas. Fig. 20 shows the relationship between 
a whole picture area 2001 and a display area 1002. 
The CPU 106 displays a picture by transferring 
data of the display area 2002 to the display RAM 
105 through the display controller 104. That is, the 
displayed picture is changed by changing the dis- 
play area or the order of transfer of data in the 
display area. 

Fig. 22 shows a flowchart of another picture 
display orientation changing process in accordance 
with this embodiment. In step 2201, a display area 
is selected from the whole picture area shown in 
Fig. 20 to display a picture such as that shown in 
Fig. 21(a), and corresponding data is transferred to 
the CPU 106. In steps 2202 and 2203, a display 
area is selected to display a picture such as that 
shown in Fig. 21(b), and corresponding data is 
transferred to the CPU 106 to be converted. Simi- 
larly, in steps 2204 and 2205, and in steps 2206 
and 2207, display areas are selected to display 
pictures such as those shown in Fig. 21(c) and 21- 
(d), respectively. 

In the above-described embodiment, the 
means for detecting the orientation of the proces- 
sor in a used state cannot be used when a battery 
or the like is used as a power source for the 
processor, since the detection means is based on 
the detection of the state of connection between 
DC jacks and DC plugs. In contrast, the processor 
of this embodiment is advantageous in that it is 
possible to detect the orientation of the processor 
in a used state and to control the picture display 
orientation even in use in which much importance 
is attached to the portability or a feature of the 
input-output integrated type, that is, when a home 
power supply is not used. 

In the above-described first and second em- 
bodiments, the orientation of an input-output in- 
tegrated type information processor is detected 
from the state of connection between the informa- 
tion processor and a cord. However, the orientation 
of this type of processor may be detected from the 
state of connection between a main unit and a sub 
of the processor by arranging the units in such a 
manner that the main unit is formed of a digitizer, a 
liquid crystal display, a CPU, a battery, backup 
memory, a hard disk and other components, while 
the sub unit is formed of a floppy disk drive, an I/O 
port such as an RS232, a network interface and 
other components, and that the main unit and the 



sub unit can be attached and detached (combined 
and separated) in a plurality of directions. 

The construction of the main unit of a proces- 
sor arranged in this manner will be described be- 

5 lOW. 

Fig. 8 is a perspective view of an appearance 
of the main unit. The main unit has a casing having 
a generally rectangular external configuration. The 
casing is formed of an upper casing member 801, 

ro a middle casing member 802 and a lower casing 
member 803 each made of a resin. A generally 
rectangular opening is formed in a central portion 
of the upper casing member 801, and a digitizer 
804 having an input surface is provided at the 

75 opening. A liquid crystal display (LCD) is provided 
under the digitizer 804. A holder 806 for an input 
pen 805 described later, a main switch 807, a knob 
808 for adjusting the contrast of the LCD, an illus- 
trated IC card connector and DC jack are provided 

20 on side portions of the middle casing member 802. 
Also, guide portions 1601a to 1601d in the form of 
elongated holes or recesses (Fig. 16) forming part 
of a means for combining the main and sub units 
are provided in two places in a side surface portion 

25 of the middle casing member 802 corresponding to 
the remote-most side as shown in Fig. 8 and in two 
places in an adjacent left side surface portion. A 
connector for connecting the input pen 805 is pro- 
vided in the vicinity of the center of a right side 

30 surface portion. In this embodiment, this connector 
is covered with the holder 806 and cannot be seen 
in the external appearance. The input pen 805 and 
this connector are connected by a cord 809, which 
can be wound in a gap between a main unit side 

35 surface portion and the holder 806. 

Fig. 9 is a schematic cross-sectional view 
(along the line I - I) of the main unit. Fig. 10 is a 
bottom view of the main unit. An LCD 901 and the 
digitizer 804 are fixed in a superposed state in the 

40 middle casing member 802. A printed circuit board 
902 on which a CPU, memories, an LCD controller, 
a digitizer controller, a power supply circuit and 
other components are mounted is fixed below the 
LCD 901. The upper, middle and lower casing 

45 members 801, 802, and 803 are fixed to each other 
by screws or elastic hooks (snap-action fixing 
means). Further, two recesses 1001 and 1002 and 
a plurality of hemispherical projections 903a to 
903d forming a part of the combining means are 

so provided on a bottom surface of the main unit 
formed by the lower casing member 803. Also, a 
plurality of optical communication windows 1003a 
to 1003d arranged along the longitudinal axis, 
channels 1004a to 1004d for receiving the cord 809 

55 pressed thereinto are formed in the bottom surface. 
The height of the projections 903a to 903d is 
smaller than that of rubber feet 1005a to I005d. 
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Fig. 11 is a first schematic cross-sectional view 
(along the line II - II) of the recess 1001 of the main 
unit. An opening 1001 a or 1002a is formed in a 
portion of one of four side surfaces forming each of 
the two recesses 1001 and 1002, and a plate 
spring 1101a or 1101b is provided in the opening 
1001a or 1002a. Fig. 12 is a second schematic 
cross-sectional view (along the line III - III) of the 
recess 1001. Electrodes formed of two electrode 
pins 1201a and 1202b are provided in the opening 
1001a. The recess 1002 is formed in such a man- 
ner that the recess 1001 is rotated clockwise by 
90 • . 

The construction of the sub unit will be de- 
scribed below. 

Fig. 13 is a perspective view of the outward 
appearance of the sub unit. The sub unit has a 
casing having an external configuration generally L- 
shaped as viewed from the left or right side. The 
casing is formed of an upper casing member 1301 
and a lower casing member 1302 each made of a 
resin in such a manner that an elongated generally 
rectangular projecting portion 1301a is formed on 
an upper surface of a generally rectangular box at 
one side of the same. The width of the sub unit is 
approximately equal to the width of the main unit in 
the direction perpendicular to the longitudinal axis. 
A hook portion 1303 and an engagement knob 
1304 forming part of a combining means are pro- 
vided on an upper surface 1301b of the upper 
casing member 1301 (apart from an upper surface 
of the projection 1301a). A plurality of windows 
1305a to 1305g for an optical communication unit 
are also formed in the upper surface 1301b in two 
rows extending along the pairs of opposite sides of 
the casing and intersecting perpendicularly with 
each other. The engagement knob 1304 is urged 
upward by an uniltustrated spring and can move 
until its upper surface becomes approximately flush 
with the upper surface 1301b when a predeter- 
mined force is applied to the engagement knob 
1304. On the upper surface of the projecting por- 
tion 1301a, a release button 1306 forming part of a 
means for separating the main and the sub units, 
and a plurality of light emitting diodes (LED) 1307a 
and 1307b for indicating the states of a power 
supply and a floppy disk drive or the like are 
provided. When the release button 1306 is man- 
ually depressed, the engagement knob 1304 is 
moved downward by an unillustrated incorporated 
rotary/slide mechanism. Guide pins 1308a and 
1308b &re provided at left and right positions on an 
inner surface of the projecting portion 1301a. An 
operating pin 1309 for operating a combined state 
detection switch described later is provided in the 
vicinity of one of the pair of guide pins 1308a. A 
port of a floppy disk drive 1310 is formed in one of 
the L-shaped side surface of the sub unit, while an 



unillustrated I/O port, a network interface, a key- 
board connector and a DC jack or the like are 
provided at the other L-shaped side surface. 

Fig. 14 is a schematic cross-sectional view 
5 (along the line IV - JV) of the hook portion 1303 of 
the sub unit. A printed circuit board 1401 on which 
a CPU, a memory, optical communication means 
and other components are mounted is fixed in the 
upper casing member 1301. Electrodes having a 
io pair of electrode pins 1402a and 1402b urged in an 
axial direction by a spring are disposed inside the 
hook portion 1303. 

Means for combining and separating the main 
and sub units will be described below in detail. The 
75 combining operation and the combining means will 
first be described. 

Figs. 15(a) to 15(d) are external appearance 
perspective views for explaining the combining and 
separating operations in a case where the main unit 
20 is used in the longitudinal position. The positional 
relationship between the main and sub units and 
the state of the same when the operation of com- 
bining the main and sub units is completed as 
shown in Fig. 15(d) will be described first. When 
25 the main and sub units are combined completely, 
the sub unit is positioned under the main unit and 
at a position remote from the operator. Main por- 
tions of the side surfaces of the main and sub units 
facing in the widthwise direction are generally flush 
30 with each other. A predetermined gap is formed 
between the side surface of the main unit remote 
from the operator and the inner side surface of the 
projecting portion 1301a of the sub unit. At this 
time, the guide pins 1308a and 1308b of the sub 
35 unit are respectively inserted in the two guide 
portions 1601a and 1601b in the side surface of the 
main unit remote from the operator. Also, the hook 
portion 1303 of the sub unit is positioned in one of 
the recesses in the bottom surface of the main unit, 
40 i.e., the recess 1001, and a part of the hook portion 
1301 is inserted in the opening 1001a. Also, some 
of the projections 903a to 903d on the bottom 
surface of the main unit contact the upper surface 
1301b of the upper casing member 1301. In this 
45 state, the main and sub units are combined with 
each other with, if any, a very small play in the 
vertical direction (the direction of thickness). Also, 
in the combined state of the main and sub units, 
only a very small play can occur between the main 
so and sub units in a direction parallel to the direction 
in which the operator faces the main unit (the 
longitudinal direction of the main unit) because of 
the cooperation of bottom surfaces of the guide 
portions 1601a and 1601b and extreme ends of the 
55 guide pins 1308a and 1308b and by the coopera- 
tion of an inner side surface of the recess 1001 in 
the vicinity of the opening 1001a and a side sur- 
face of the hook portion 1303 on the projecting 
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portion 1301a side. Further, a surface (not shown) 
in the opening 1001a in the recess 1001 of the 
bottom surface of the main unit abuts against an 
extreme end of the hook portion 1303, and one of 
rounded side surfaces of the guide portion 1601a 
and a side surface of the guide pin 1308a abut 
against each other. Also, the engagement knob 
1304 of the sub unit is positioned in the recess 
1001 in the bottom surface of the main unit with a 
predetermined gap formed between a right side 
surface of the engagement knob 1304 and a right 
side surface of the recess 1001. Therefore, only a 
very small play can occur between the main and 
sub unit in the direction perpendicular to the lon- 
gitudinal axis of the main unit. Further, in the com- 
bined state, the operating pin 1309 of the sub unit 
is pressed into the body of the unit by the side 
surface of the main unit remote from the operator 
to operate the combined state detection switch. 
Also, the positions of the optical communication 
windows 1003a to 1003d and 1305a to I305d of 
the main and sub units forming rows in the direc- 
tion along the longitudinal axis coincide generally 
with each other. Further, the electrodes 1201a and 
1201b on the main unit and the electrodes 1402a 
and 1402b on the sub unit are electrically con- 
nected by being brought into contact with each 
other at a predetermined spring pressure. 

The combining operation will now be de- 
scribed. First, the main unit is placed on the upper 
surface 1301b of the sub unit as shown in Fig. 15- 
(a). At this time, the main and sub units are set in a 
positional relationship such as to be shifted from 
each other in the direction perpendicular to the 
longitudinal axis of the main unit, that is, the right 
side surface of the sub unit is positioned at a 
predetermined distance to the right from the right 
side surface of the main unit. Also, the side surface 
of the main body remote from the operator and the 
inner side surface of the projecting portion 1301a 
of the sub unit are at a predetermined distance 
from each other. Naturally, the guide pins 1308a 
and 1308b are not in the state of being inserted in 
the guide portions 1601a and 1601b. At this time, 
the hook portion 1303 of the sub unit is positioned 
in the recess 1001 in the bottom surface of the 
main unit. Then, the main and sub units are rela- 
tively moved until the side surface of the main unit 
remote from the operator and the inner side sur- 
face of the projecting portion 1301 of the sub unit 
are brought into contact with each other. Simulta- 
neoOsly, the guide pins 1308a and 1308b are in- 
serted into the guide portions 1601a and 1601b. 
Also, the operating pin 1309 is positioned at the 
guide portion 1601 a and in a free state such that 
the combined state detection switch is not op- 
erated. Next, the main and sub units are relatively 
moved to the left and right. By this movement, the 



unillustrated surface in the opening 1001a in the 
recess 1001 of the bottom surface of the main unit 
and the extreme end of the hook portion 1303 of 
the sub unit are brought into contact with each 

5 other, and one of the rounded side surfaces of the 
guide portion 1601 a are also brought into' contact 
with each other, thereby positioning the main and 
sub unit in the direction perpendicular to the lon- 
gitudinal axis of the main unit. By this operation, 

70 the hook portion 1303 is also inserted into the 
opening 1001a of the recess 1001. Further, by this 
operation, the engagement knob is temporarily 
moved downward by the bottom surface of the 
main unit and becomes free at a position in the 

75 recess 1001 to move upward by the urging force. 

Next, the separating operation will be de- 
scribed. The engagement knob 1304 is moved 
downward by depressing the release button 1306 
on the projecting portion 1301a of the sub unit. In 

20 this state, the main and sub units are relatively 
moved to the left and right, i.e.. in directions op- 
posite to the directions at the time of combining. 
Thereafter, the main and sub units are moved 
along the longitudinal direction of the main unit so 

25 that the guide pins 1308a and 1308b are dis- 
engaged from the guide portions 1601a and 1601b. 

The combining/separating operation in a case 
where the main unit is used in the widthwise posi- 
tion will be described below. In this case, the main 

30 unit is used after being positioned in such a man- 
ner that it is rotated clockwise by 90° from the 
longitudinal position. Fig. 16 shows a state of the 
main and sub units completely combined after be- 
ing positioned in this manner. The left side surface 

35 of the main unit in the longitudinal position cor- 
responds to the side surface of the main unit 
remote from the operator in the widthwise position. 
When the combining operation is completed, the 
side surface of the main unit remote from the 

40 operator in the longitudinal position (the right side 
surface in the widthwise position) is generally flush 
with the right side surface of the sub unit. 

At the time of combining for setting the width- 
wise position, the positional relationship between 

45 the guide portions 1601a and 1601b and the guide 
pins 1308a and 1308b, the positional relationship 
between the recess 1002 of the main unit and the 
hook portion 1303 of the sub unit, the state and the 
combining operation of these parts are the same as 

so those in the case of combining for setting the 
longitudinal position. That is, the arrangement is 
such that the positions of the guide portions 1601a 
and 1601b, the recess 1001 and other parts of the 
main unit functioning in the longitudinal state as 

55 viewed from a vertex at a right corner of the main 
unit remote from the operator when the longitudinal 
position is selected are the same as the positions 
of the guide portions 1601c and I60ld, the recess 
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1002 and other parts functioning in the widthwise 
state as viewed from a vertex at a right corner of 
the main unit remote from the operator when the 
widthwise position is selected. Also, when the main 
unit is combined with the sub unit in the widthwise 
position, the optical communication windows 1003a 
to 1003d in the bottom surface of the main unit 
coincide generally with the windows I305d to 
1305g of the sub unit forming a row in the width- 
wise direction of the main unit. The rows of win- 
dows 1305a to 1305g intersecting each other at 
right angles are arranged so that the point of this 
intersection coincides with the point of intersection 
of two straight lines which intersect, at 45 • , the 
side of the main unit having vertexes at the right 
and left corners of the main unit in the longitudinal 
position. It is thereby possible to use the window 
I305d at the point of intersection in common with 
respect to the longitudinal and widthwise positions. 
When the main and sub units in the combined 
state is placed on a horizontal plane, for example, 
on a desk, the input surface has a predetermined 
angle as in the case of the combined state in the 
longitudinal position. Also, the separating operation 
when the widthwise position is selected can be 
completed by pressing the release button 1306 of 
the sub unit to move the engagement knob 1304 
downward to allow the predetermined movement, 
as in the case of the operation when the longitudi- 
nal position is selected. 

In the above-described combining/separating 
operation, the projecting portion 1301a of the sub 
unit can be used as a suitable reference mark. 
Also, the operator can hold the projecting portion 
1301a to relatively move the units. Thus, the com- 
bining/separating operation can be performed very 
easily. 

The overall electrical construction of this in- 
formation processor will be described below with 
reference to Fig. 26. A CPU 10 is a 32-bit CPU, 
such a i80386SL, a product from Intel Corp., which 
executes programs for an operation I/O control and 
the like. A peripheral chip set 1 1 is used in com- 
bination with the CPU 10 to control necessary 
peripheral I/O processing (serial communication, 
parallel communication, real time clock, timer, in- 
terruption control, DRAM control and the like). A 
memory section 12 includes a main memory 
(DRAM: 8MB), a cache (64 kB), and a boot ROM. 
The main memory is backed up in a suspended 
state and stores a control process executed by the 
CPU. A hard disk drive (HDD) has a 1-8 inch or 1.3 
inch hard disk, and has a capacity of 20 to 80 MB 
for storing operating system data, application soft- 
ware data, user data and the like. 

This embodiment is arranged as a pen com- 
puter to which data is input by operating a pen 15 
on a digitizer 16 in the same manner as writing on 



paper. A locus of writing or an inputting result is 
displayed on a liquid crystal display (LCD) 19. The 
LCD 19 and the digitizer 16 are arranged by being 
superposed so that an input position and an output 
5 position can be recognized as equal to each other. 
The input precision of the digitizer 16 is not higher 
than the precision determined by dots of the LCD, 
e.g., 0.1 mm. A digitizer control section 14 controls 
the digitizer 16 and has an internal construction 
w (not shown) formed of a CPU, a ROM, a RAM, a 
driver and other components. An LCD controller 17 
successively accesses display data stored in a 
VRAM 18, transfers the data to the LCD 19 while 
taking gradations into account, and performs a bus 
75 control such that accessing to the VRAM 10 and 
accessing the data transferred to the LCD are 
preventing from falling on each other. Logical oper- 
' ations AND, OR, EXOR and the like of the content 
of the VRAM 18 with determined data may be 
20 performed (for example, by a VGA controller). A 
back light 21 is a light emitting device disposed at 
the back of the LCD 19 to enable the LCD 10 to be 
observed even in a room or a dark place. The back 
light may be of an electroluminescent type or a 
25 cold cathode lamp type. A back light inverter 20 is 
a driver for driving the light emitting device. 

A card interface 23 is an interface capable of 
receiving memory cards, such as a ROM card for 
adding an application program or data, a ROM card 
30 for use as an extended memory or for a backup 
operation, and a flash card for a backup operation 
or adding data, and I/O cards, such as a facsimile 
data modem card for sending/receiving data 
through a telephone line and a local area network 
35 (LAN) card for connection to a network. The inter- 
face standard using a 68 pin type determined by 
JEIDA/PCMCIA is becoming dominant. A card con- 
troller 22 performs control processing (address 
change processing or the like) for writing or read- 
40 ing data from the CPU on a card or reading. 

A communication controller 24 is a controller 
for data communication in the SDLC form. In a 
channel A, data for devices such as a keyboard, a 
floppy disk drive or a centro pertaining to nodes of 
45 the sub unit is transmitted or received. In a channel 
B, data is directly exchanged through the sub unit 
by a kind of network communication such as Local 
Talk. For communication through each of the chan- 
nels A and B, a light driver/receiver 25 or 26 and a 
so set of light emitting diodes (LED) and a photodiode 
(PD) 27 or 28 are provided. A DC-DC converter 32 
converts a power supply voltage supplied from one 
of a battery 33, an AC adaptor jack 34 and connec- 
tion electrodes 35 for connection with the sub unit 
55 into voltages used in the main unit ( + 5 V for 
logical circuit, + 12 V for back light, -24 V for 
LCD). 
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Figs. 27(a) and 27(b) show a combined state 
detecting means. Fig. 27(a) is a cross-sectional 
view when the main and sub units are combined. 
The CPU 10 is informed of whether the main and 
sub units are combined or separate by being sup- 
plied with a signal indicating that a hook portion 
603 of the sub unit is pressing a switch of the main 
unit through a circuit such as that shown in Fig. 27- 
(b). It is informed by interruption INT and can 
recognize the state from an I/O (not shown). 

When the main and sub units are combined 
with each other, the LEDs and PDs for optical 
communication through channels A and B face 
corresponding elements of the sub units, thereby 
enabling non-contact communication. Also, elec- 
trodes 119 of the sub unit and the electrodes 35 of 
the main unit are brought into contact with each 
other for power supply. 

Fig. 28 shows an electrical block diagram of 
the sub unit. 

A CPU 100, peripheral chips 101 and a mem- 
ory 102 serve to perform an overall electrical con- 
trol. The sub unit contains devices, which are not 
incorporated in the main unit, i.e., a floppy disk 
drive (FDD), a keyboard, a centro interface and a 
network interface. 

A floppy controller 103 controls a 3.5 inch 
floppy drive unit 104. A keyboard controller 105 for 
controlling the keyboard informs the CPU 100 of 
depressed keys on the keyboard. Data of the FDD 
and the keyboard is sent to the main unit through a 
communication controller 110. A centro driver 108 
is an interface for outputting data from the CPU 
100 to a printer or the like. The communication 
controller 110, light drivers/receivers 111 and 112, 
and sets of LEDs and PDs 113 and 114 are the 
same as those in the main unit. 

A network interface 115 serves for conversion 
to a suitable voltage and a suitable impedance 
when the unit is connected to a network. In this 
embodiment, a signal in the main unit channel B is 
directly sent to a network. 

A DC-DC converter 117 is a power source for 
the sub unit and is supplied with power through an 
AC adaptor shutter 120. A combined state detect- 
ing means 118, which is is the same as that 
described above, closes a switch 121 when the 
combined state is detected, and supplies a signal 
to the electrode 119 connected to the main unit in 
the combined state. 

Fig. 29 is a flowchart relating to turning on/off 
an optical communication plane in accordance with 
this embodiment. When the main and sub units are 
combined, the CPU 10 is interrupted by an inter- 
rupt signal. In an interruption routine, the state of 
the combined state detection switch is confirmed 
again in step 200. If the combined state is con- 
firmed, the optical communication plane is turned 



on in step 201 . That is, a fourth bit of a power 
supply plane I/O 30 is set to high level to turn on a 
switch 31. In step 202, passage of N msec is 
awaited before the power supply is stabilized. In 

5 step 203, the communication controller is initial- 
ized. In step 204, a communication flag is turned 
on, thereby completing the interruption routine." For 
ordinary communication, selecting is performed 
which is called for a certain time period only when 

70 the communication flag is on, and which is called 
according to polling or a necessary phase. First, in 
step © 205, the combined state detection switch 
is confirmed. If the combined state is confirmed, a 
communication routine is started in step 206. If the 

75 combined state is not confirmed, it is determined 
that the main and sub units are separated, and 
parameters necessary for communication and other 
data are backed up in step 207. The optical com- 
munication plane is turned off in step 208, and the 

20 communication flag is turned off in step 209, there- 
by terminating the process. 

The process does not proceed into the com- 
munication routine unless the communication flag 
is turned on in the combined state interruption 

25 routine. 

When the power source is turned on, the con- 
firmation of the combined state detection switch is 
effected during power supply initialization. If the 
combined state is thereby confirmed, the optical 

30 communication plane is turned on, the communica- 
tion controller is initialized and the communication 
flag is turned on. 

In the third embodiment, the detection of ori- 
entation of the processor in a used state is effected 

35 on the main unit side. Alternatively, it may be 
effected on the sub unit side in accordance with 
another embodiment. Fig. 23 shows an external 
appearance of a sub unit in accordance with this 
embodiment. Holes 1305h to 1305m are optical 

40 communication unit windows similar to the windows 
1305a to I305g. A process of changing the dis- 
played picture orientation in accordance with this 
embodiment will be described with reference to 
Figs. 24 and 25. Fig. 24 is a flowchart of the main 

45 unit. In step 2401, an orientation detection packet 
signal is sent to the sub unit through optical com- 
munication windows. Transmission of this packet 
signal is continued until an orientation control pack- 
et signal is sent from the sub unit in step 2402. In 

so step 2403, the orientation control packet signal is 
analyzed to detect the orientation of the processor 
in a used state. Steps 1902 through 1908 show a 
picture display orientation changing process as dis- 
cussed above with respect to Fig. 19. 

55 Fig. 25 is a flowchart of the sub unit. If a 

packet signal from the main unit is received 
through some of the optical communication win- 
dows 1305a to 1305m in step 2501, a packet signal 
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corresponding to the optical communication win- 
dows through which the signal from the main unit 
has been received is formed in one of steps 2503 
to 2506. Then, in step 2507, the formed packet 
signal is transmitted to the main unit through the 5 
optical communication windows through which the 
signal from the main unit has been received. 

According to the present invention, as de- 
scribed above, the orientation of a picture on a 
display screen of an input-output integrated type to 
information processor can be changed according to 
the orientation of the processor in a used state. It is 
therefore possible for an operator to use the pro- 
cessor with an optimal orientation. It is also possi- 
ble for the operator to change the display orienta- 75 
tion without performing a special operation for 
changing the display orientation. Thus, the proces- 
sor is improved in handling. 

While the present invention has been de- 
scribed with respect to what presently are consid- 20 
ered to be the preferred embodiments, it is to be 
understood that the invention is not limited to the 
disclosed embodiments. To the contrary, the 
present invention is intended to cover various 
modifications and equivalent arrangements includ- 25 
ed within the spirit and scope of the appended 
claims. The scope of the following claims is to be 
accorded the broadest interpretation so as to en- 
compass all such modifications and equivalent 
structures and functions. 30 

An input-output integrated type electronic ap- 
paratus is arranged to enable the orientation of a 
displayed picture to be changed according to the 
orientation of the apparatus in a used state, where- 
by the facility with which the apparatus is used is 35 
improved. To change the display orientation, the 
content of a displayed picture is changed on the 
basis of a detected orientation of the apparatus. 

Claims *o 

1. An information processor comprising: 

input means for inputting information; 

display means including a display screen 
for displaying information; 45 

a casing for accommodating said input 
means and said display means; 

detection means for detecting orientation 
of said casing when the processor is being 
used; and so 

control means for changing the orientation 
of a picture displayed on said display screen 
on the basis of the detection made by said 
detection means. 

55 

2. An information processor according to claim 1, 
wherein said input means comprises a 
digitizer. 



3. An information processor according to claim 2, 
wherein said display means is superposed on 
said digitizer. 

4. An information processor according to claim 1, 
wherein said control means includes means for 
converting a displayed picture between a lon- 
gitudinal position and a widthwise position. 

5. An information processor according to claim 1, 
wherein said casing has a member for deter- 
mining the orientation in which the processor is 
used. 

6. An information processor comprising: 

input means for inputting information; 

display means for displaying information; 

a casing for accommodating said input 
means and said display means; 

detection means for detecting orientation 
of said casing when the processor is being 
used; and 

control means for changing the orientation 
of a display content of said display means on 
the basis of the detection made by said detec- 
tion means. 

7. An information processor according to claim 6, 
wherein said input means comprises a 
digitizer. 

8. An information processor according to claim 7, 
wherein said display means is superposed on 
said digitizer. 

9. An information processor according to claim 6, 
wherein said control means includes means for 
converting longitudinal and widthwise orienta- 
tions. 

10. An information processor according to claim 6, 
wherein said casing has a member for deter- 
mining the orientation in which the processor is 
used. 

11. An information processor comprising: 

input means for inputting information; 

display means including a display screen 
for displaying information; 

a casing for accommodating said input 
means and said display means; 

a base for receiving said casing; 

detection means for detecting orientation 
of said casing relative to said base; and 

control means for changing the orientation 
of a picture displayed on said display screen 
on the basis of the detection made by said 
detection means. 
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12. An information processor according to claim 

1 1 , wherein said input means comprises a 
digitizer. 

13. An information processor according to claim 5 

12, wherein said display means is superposed 
on said digitizer. 

14. An information processor according to claim 

11, wherein said control means includes 10 
means for converting a displayed picture be- 
tween a longitudinal position and a widthwise 
position. 

15. An information processor according to claim ;s 
11, wherein said casing has a member for 
determining the orientation in which the pro- 
cessor is used. 

16. An input-output integrated type information 20 
processor comprising: 

input means for inputting information; 

display means including a display screen 
for displaying information 

detection means for detecting orientation 25 
of the information processor when in use; and 

control means for controlling a method of 
displaying a picture on said display screen; 

wherein said control means is controlled 
on the basis of a result of the detection made 30 
by said detection means. 

17. An input-output integrated type information 
processor according to claim 16 t further com- 
prising: 35 

a casing for accommodating said input 
means and said display means; 

a base for receiving said casing; and 

connection elements for connecting said 
casing and said base, wherein 40 

said detection means detects the orienta- 
tion of said display screen from the state of 
connection of said connection elements. 

18. An input-output integrated type information 45 
processor according to claim 17, wherein said 
input means comprises a digitizer. 

19. An input-output integrated type information 
processor according to claim 18, wherein said so 
display means is superposed on said digitizer. 

20. An input-output integrated type information 
processor according to claim 16, wherein said 
control means includes means for converting a 55 
displayed picture between a longitudinal posi- 
tion and a widthwise position. 
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